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DETAILED ACTION 



1. 



This office action is in response to the amendment filed on June 21, 2007. 



2. 



Claims 4, 6, 8, 14, 19 and 21-23 have been cancelled. 



3. 



Claims 1-3, 5, 9, 12, 13, 15, 16, 18, 20, and 24 have been amended. 



4. 



Claims 1-3, 5, 7, 9-13, 15-18, 20 and 24 are pending. 



Claim Rejections - 35 USC § 103 



5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 1-3, 5, 7, and 12,13, and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bade et al. (US Pub. No.20020059054 Al, hereinafter "Bade"), in view of 
Mulchandani et al. (US Patent No. 5,701,488, hereinafter "Mulchandani"). 

7. Per claim 1 (Currently Amended) 
Bade discloses 

■ A method of displaying embedded firmware program information ([0021] "An 
integrated design environment (IDE) is disclosed for simulating embedded systems") 
Comprising: 

■ displaying a first screen to interact with a user for high level function selections ([0101] 
"As shown in FIG. 2 J the IDE preferably has a menu-driven graphical user interface that 
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preferably includes a design window for creating a design with toolbars for accessing 
functions using a computer mouse or similar interface. The IDE preferably includes a 
peripheral design editor and simulator that is adapted to permit hardware IP components 
and processes to be created and linked with other IP components. "). 

■ displaying a second screen to show hardware resources for a programmable circuit 
([0099] "As shown in FIGS. 28, 29, and 37, the use of an instruction set accurate 
simulator to model a processor core permits the processor simulator to exchange 
memory transactions with the hardware partition and to receive interrupts from the 
hardware partition using APIs linking the hardware partition and the instruction set 
accurate simulator. "). 

■ displaying a third screen to show source code for a plurality of source code programs to 
control the programmable circuit ([0173] "The IDE preferably features a high-quality 
C++ code generator, hiding all the details of generating simulation code... ") 

■ displaying a fourth screen to render symbolic information associated with the displayed 
source code ([0104] "FIG. 36B shows an example of a software debugger interface 
window 3685 superimposed over a design window 3620 of a virtual embedded system. " 
& In Fig. 36B shows the design window 3620 associated with source code that is 
debugging in debugger window 3620). 

The symbolic information comprising: 

■ listings including named registers, data labels for word, byte and short entities ([0163] 
"As shown in FIG. 26, a Test Bench Builder Toolbar is preferably included to represent 
the test bench controls, such as a LED, LCD, memory viewer, ASCII terminal window, 
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resource meter, or signal button, and the test bench builder, allows a user to quickly add 
these controls to a test bench'' ; the memory viewer may view data words, short words 
and byte values; and register viewer may list information associated with registers). 
But Bade does not disclose 

■ code labels, data labels referring to data structures, data register names, and index register 
names; address locations for the code labels and the data labels; and names of the data 
structures individually expandable to show addresses and values. 

However Mulchandan discloses 

■ code labels, data labels referring to data structures, data register names, and index register 
names; address locations for the code labels and the data labels; and names of the data 
structures individually expandable to show addresses and values (col.7 lines 41-47 "Table 
T-l is an example of an "Instruction Mode" Bus State Analyzer display. The columns in 
Table T-l are M FrU m (Frame Number), "A&. " (Instruction Address), "Data (normally 
opcode), "Label", "Codede" and "Bus Cycle". MCU debug supports a wide range of 
commands which allow a user to perform custom setup of the analyzer" & col. 13 lines 
23-30 "MCUdebug provides a rich set of functions which can allow a user to view 
analyzer data in variety of ways. The Bus State Analyzer window displayed in Table 1 is 
an example of the "Instructions Only" view mode of the bus state analyzer data. In the 
right section of the window (under the label "Bus Cycle") the data displayed shows the 
actual bus cycle that occurred on the execution of that particular instruction. "& col. 12 
lines 20,-27 & see Table T-l). 
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■ Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to modify teaching of Bade with the teachings of Mulchandan to 
include code labels, data labels referring to data structures, data register names, and index 
register names; address locations for the code labels and the data labels; and names of the 
data structures individually expandable to show addresses and values in order to provide 
some information close to console from debugger and allow a user to observe the state of 
the application at any point (col.4 lines 32-40). 

8. Per claim 2 (Currently Amended) 

the rejection of claim 1 is incorporated and Bade further discloses 

■ displaying source code associated with a symbol in the fourth screen selected by user 
([0101] "Referring to FIG 15, in a preferred embodiment the graphical object symbols 
may be selected from a menu 1520, a textual portion of the object input by the user, and 
the graphical object connected to other graphical objects using connectors 1505. 

9. Per claim 3 (Currently Amended) 

the rejection of claim 2 is incorporated and Bade further discloses 

■ displaying a view source button in the fourth screen configured to be activated by a 
computer mouse to view source code associated with symbol (As shown in FIG. 15 or 
toolbar shown in FIG 25, the button C is for generate C++ code when user click it by 
mouse). 
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1 0. Per claim 5 (Currently Amended) 

the rejection of claim 1 is incorporated and Bade further discloses 

■ displaying the symbolic information in the fourth screen without typing by the user 
([0101] "Referring to FIG. 15, in d preferred embodiment the graphical object symbols 
may be selected from a menu 1520, a textual portion of the object input by the user, and 
the graphical object connected to other graphical objects using connectors J 505. "). 

1 1 . Per claim 7 (Original) 

the rejection of claim 1 is incorporated and Bade further discloses 

■ displaying a device enabling expansion of the displayed symbolic information ([0129] 
"FIG. 16 shows a Block construct containing a single Process construct, two Block 
constructs and a Declaration construct. " & [013 1 ] "In the example, the interrupt 
controller waits for an interrupt signal, as sent by one of the two peripheral devices. The 
Symbol for a Signal-In construct is a rectangle with an arrow pointing inward as either 
its left or right side. "). 

12. Per claim 1 2 (Currently Amended) 

the rejection of claim 1 is incorporated and Bade further discloses 

■ the programmable circuit includes a processor ([0021] "The IDE includes 

a graphical user interface and a design language for forming finite state machine models 
of hardware components that are coupled to processor simulators, preferably instruction 
set accurate simulators of processor cores. "). 
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1 3 . Per claim 1 3 (Currently Amended) 

Bade discloses 
An embedded firmware development system, comprising: 

■ a control module to control the system ([0084] ' FIG. 4A is a block diagram illustrating 
major software modules of a preferred embodiment of the IDE. Further details on the 
interfaces coupling the software modules are described below in more detail. The 
software modules of IDE may reside on a memory of a computer having a computer 
processor and memory, such as personal computer or computer coupled to a network 
server. ") 

■ a device interface module coupled to the control module to communicate with a device to 
be programmed by the system ([0086] "A simulation loader module invokes other IDE 
modules when a simulation of an embedded system is initiated from GUI module. "). 

■ an assembler module coupled to the control module to assemble source code ([0145] 
"In one embodiment, the models are hand-written C/C++ models for a particular 
processor core, with assembly routines for the critical portions to improve speed of 
performance. "). 

■ a main module coupled to the control module to display a high-level function screen 
([0101] "As shown in FIG. 21 the IDE preferably has a menu-driven graphical user 
interface that preferably includes a design window for creating a design with toolbars for 
accessing functions using a computer mouse or similar interface. The IDE preferably 
includes a peripheral design editor and simulator that is adapted to permit hardware IP 
components and processes to be created and linked with other IP components. "). 
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■ a source module coupled to the control module to display source code for at least two 
firmware programs ([0085] ' 'code generator module, and compiler module may be 
coupled to GUI software module as a hardware design and modeling module for forming 
a description of the hardware partition of an embedded system. "). 

■ a hardware resource module coupled to the control module to display hardware 
resources associated with the device to be programmed ([0085] "An editor and debugger 
module, design database module, code generator module, and compiler module may be 
coupled to GUI software module as a hardware design and modeling module for forming 
a description of the hardware partition of an embedded system. 

■ a speedbar module coupled to the control module to display symbolic information 
associated with the source code in one screen ([0085] "a graphical user interface (GUI) 
software module for a user to interact with IDE"). 

The symbolic information comprising: 

■ listings including named registers, data labels for word, byte and short entities ([0163] 
"As shown in FIG. 26, a Test Bench Builder Toolbar is preferably included to represent 
the test bench controls, such as a LED, LCD, memory viewer, ASCII terminal window, 
resource meter, or signal button, and the test bench builder, allows a user to quickly add 
these controls to a test bench." the memory viewer may view data words, short words and 
byte values; and register viewer may list information associated with registers). 

But Bade does not disclose 
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■ code labels, data labels referring to data structures, data register names, and index register 
names; address locations for the code labels and the data labels; and names of the data 
structures individually expandable to show addresses and values. 

However Mulchandan discloses 

■ code labels, data labels referring to data structures, data register names, and index register 
names; address locations for the code labels and the data labels; and names of the data 
structures individually expandable to show addresses and values (col.7 lines 41-47 "Table 
T-J is an example of an "Instruction Mode" Bus State Analyzer display. The columns in 
Table T-l are "FrU"! (Frame Number), "A&. " (Instruction Address), "Data (normally 
opcode), "Label", "Codede" and "Bus Cycle". MCU debug supports a wide range of 
commands which allow a user to perform custom setup of the analyzer" & col. 13 lines 
23-30 "MCUdebug provides a rich set of functions which can allow a user to view 
analyzer data in variety of ways. The Bus State Analyzer window displayed in Table 1 is 
an example of the "Instructions Only" view mode of the bus state analyzer data. In the 
right section of the window (under the label "Bus Cycle") the data displayed shows the 
actual bus cycle that occurred on the execution of that particular instruction. "& col. 12 
lines 20-27 & see Table T-l). 

■ Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to modify teaching of Bade with the teachings of Mulchandan to 
include code labels, data labels referring to data structures, data register names, and index 
register names; address locations for the code labels and the data labels; and names of the 
data structures individually expandable to show addresses and values in order to provide 
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some information close to console from debugger and allow a user to observe the state of 
the application at any point (col.4 lines 32-40). 

14. Per claim 15 (Currently Amended) 

the rejection of claim 13 is incorporated and Bade further discloses 

■ the device includes a processor ([0021] "The IDE includes a graphical user interface and 
a design language for forming finite state machine models of hardware components that 
are coupled to processor simulators, preferably instruction set accurate simulators of 
processor cores. "). 

15. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bade, in view of 
Mulchandan and further view of van Hoff et al. (U.S. Patent No. 5,778,231 hereinafter "Hoff '). 

1 6. Per claim 9 (Currently Amended) 
the rejection of claim 1 is incorporated 
Both Bade and Mulchandan do not disclose 

■ parsing the source code to create the listings in the fourth screen. 
But Hoff discloses 

■ parsing the source code to create the listing in the fourth screen (col.2 lines 12-17 "The 
inventive compilation method for compiling program source code on a computer to 
generate compiled code includes identifying symbol references in the source code 
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sequentially as the symbolic references occur in the source code, and parsing the code 
during the compilation to identify each symbol that references another program. "). 

■ Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to combine teachings of Bade and Mulchandan and further 
include parsing the source code to create the listings in the fourth screen by teachings of 
Hoff in order to identify externally defined symbols so that the compiler can determine 
whether the symbols is reference to a remotely located file or to a locally stored file. 
(Hoff, col.5 lines 42-49). 

17. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bade, in view of 
Mulchandan, Hoff and further view of Hall et al. (US Patent No.4, 720,778 hereinafter "Hall"). 

18. Per claim 10 (Original) 

the rejection of claim 9 is incorporated 
Bade, Mulchandan and Hoff do not disclose 

■ outputting symbolic information for a data structure recursively until resultant fields are 
no longer structures. 

However Hall discloses 

■ outputting symbolic information for a data structure recursively until resultant fields are 
no longer structures (col. 13 lines 36-38 "Values of important variables can be seen at 
each level of a recursive procedure; this is especially useful if a procedure is stuck in 
infinite recursion.' 9 ). 
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■ Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to combine teachings of Bade, Mulchandan and Hoff and further 
include outputting symbolic information for a data structure recursively until resultant 
fields are no longer structures by the teachings of Hall in order to trace the values of data 
at the entry and exit points of procedure. (Hall, col. 13 lines 23-24). 

19. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bade, in view of 
Mulchandan, and further view of Smith et al. (U.S. Patent No. 6,31 1,324 Bl hereinafter 
"Smith"). 

20. Per claim 11 (Original) 

the rejection of claim 1 is incorporated 
Both Mulchandan and Bade do not disclose 

■ displaying the symbolic information for particular regions of the source code 
But Smith discloses 

■ displaying the symbolic information for particular regions of the source code (col.4 
lines 36-39 "a tuning program proceeds to analyze application code modules to identify 
critical regions called hotspots, and displays a graphical view of every hotspot in a 
module"). 

■ Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to combine teachings of Bade and Mulchandan and further 
include displaying the symbolic information for particular regions of the source code by 
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the teachings of Smith in order to help the user to analyze the region. Once the region has 
been identified and analyzed, the program advises the user on how to rewrite the program 
code to improve the performance of the overall application. (Smith, col.3 lines 4-9). 

21. Claims 16-18, and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bade, in view of Mulchandani, Hoff and further view of Hall. 

22. Per claim 16 
Bade discloses 

■ A method of displaying embedded firmware program information ([0021] "An 
integrated design environment (IDE) is disclosed for simulating embedded systems") 
Comprising: 

■ displaying a first screen to interact with a user for high level function selections ([0101] 
"As shown in FIG. 2 J the IDE preferably has a menu-driven graphical user interface that 
preferably includes a design window for creating a design with toolbars for accessing 
functions using a computer mouse or similar interface. The IDE preferably includes a 
peripheral design editor and simulator that is adapted to permit hardware IP components 
and processes to be created and linked with other IP components. "). 

■ displaying a second screen to show hardware resources for a programmable circuit 
([0099] "As shown in FIGS. 28, 29, and 37, the use of an instruction set accurate 
simulator to model a processor core permits the processor simulator to exchange 
memory transactions with the hardware partition and to receive interrupts from the 
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hardware partition using APIs linking the hardware partition and the instruction set 
accurate simulator. "). 

■ displaying a third screen to show source code for a plurality of source code programs to 
control the programmable circuit ([0173] "The IDE preferably features a high-quality 
C+ + code generator, hiding all the details of generating simulation code... ") 

■ displaying a fourth screen to show symbolic information associated with the displayed 
source code ([0104] 'FIG. 36B shows an example of a software debugger interface 
window 3685 superimposed over a design window 3620 of a virtual embedded system. " 
& In Fig. 36B shows the design window 3620 associated with source code that is 
debugging in debugger window 3620). 

The symbolic information comprising: 

■ listings including named registers, data labels for word, byte and short entities ([0163] 
"As shown in FIG. 26, a Test Bench Builder Toolbar is preferably included to represent 
the test bench controls, such as a LED, LCD, memory viewer, ASCII terminal window, 
resource meter, or signal button, and the test bench builder, allows a user to quickly add 
these controls to a test bench" the memory viewer may view data words, short words and 
byte values; and register viewer may list information associated with registers). 

But Bade does not disclose 

■ code labels, data labels referring to data structures, data register names, and index register 
names; address locations for the code labels and the data labels; and names of the data 
structures individually expandable to show addresses and values. 

However Mulchandan discloses 
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■ code labels, data labels referring to data structures, data register names, and index register 
names; address locations for the code labels and the data labels; and names of the data 
structures individually expandable to show addresses and values (col.7 lines 41-47 "Table 
T-l is an example of an "Instruction Mode" Bus State Analyzer display. The columns in 
Table T-l are "FrU"' (Frame Number), "A&. " (Instruction Address), "Data (normally 
opcode), "Label", "Codede" and "Bus Cycle". MCU debug supports a wide range of 
commands which allow a user to perform custom setup of the analyzer" & col. 13 lines 
23-30 "MCUdebug provides a rich set of functions which can allow a user to view 
analyzer data in variety of ways. The Bus State Analyzer window displayed in Table 1 is 
an example of the "Instructions Only" view mode of the bus state analyzer data. In the 
right section of the window (under the label "Bus Cycle") the data displayed shows the 
actual bus cycle that occurred on the execution of that particular instruction. "& col. 12 
lines 20-27 & see Table T-l). 

■ . Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to modify teaching of Bade with the teachings of Mulchandan to 
include code labels, data labels referring to data structures, data register names, and index 
register names; address locations for the code labels and the data labels; and names of the 
data structures individually expandable to show addresses and values in order to provide 
some information close to console from debugger and allow a user to observe the state of 
the application at any point (col.4 lines 32-40). 

Both Bade and Mulchandan do not disclose 

■ parsing the source code to create the listings in the fourth screen. 
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But Hoff discloses 

■ parsing the source code to create the listing in the fourth screen (col.2 lines 12-17 "The 
inventive compilation method for compiling program source code on a computer to 
generate compiled code includes identifying symbol references in the source code 
sequentially as the symbolic references occur in the source code, and parsing the code 
during the compilation to identify each symbol that references another program. "). 

■ Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to combine teachings of Bade and Mulchandan and further 
include parsing the source code to create the listings in the fourth screen by teachings of 
Hoff in order to identify externally defined symbols so that the compiler can determine 
whether the symbols is reference to a remotely located file or to a locally stored file. 
(Hoff, col.5 lines 42-49). 

Bade, Mulchandan and Hoff do not disclose 

■ outputting symbolic information for a data structure recursively until resultant fields are 
no longer structures. 

However Hall discloses 

■ outputting symbolic information for a data structure recursively until resultant fields are 
no longer structures (col. 13 lines 36-38 "Values of important variables can be seen at 
each level of a recursive procedure; this is especially useful if a procedure is stuck in 
infinite recursion."). 

■ Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to combine teachings of Bade, Mulchandan and Hoff and further 
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include outputting symbolic information for a data structure recursively until resultant 
fields are no longer structures by the teachings of Hall in order to trace the values of data 
at the entry and exit points of procedure. (Hall, col. 13 lines 23-24). 

23. Per claim 17 (Original) 

the rejection of claim 16 is incorporated and Bade further discloses 

■ displaying source code selected by user ([0101] "Referring to FIG 15, in a preferred 
embodiment the graphical object symbols may be selected from a menu 1520, a textual 
portion of the object input by the user, and the graphical object connected to other 
graphical objects using connectors 1505. "). 

24. Per claim 18 (Currently Amended) 

the rejection of claim 16 is incorporated and Bade further discloses 

■ displaying the source code in the fourth screen selected by the user by clicking on a view 
source button {As shown in FIG J 5 or toolbar shown in FIG. 2 5, the button C is for 
generate C++ code when user click it by mouse). 

25. Per claim 20 (Currently Amended) 

the rejection of claim 16 is incorporated and Bade further discloses 

■ displaying the symbolic information in the fourth screen without typing by the user 
([0101] "Referring to FIG 15, in a preferred embodiment the graphical object symbols 
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may be selected from a menu 1520, a textual portion of the object input by the user, and 
the graphical object connected to other graphical objects using connectors 1 505. 

26. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bade et al., in 
view of Mulchandani, Hoff, and Hall and further view of Smith. 

27. Per claim 24 (Currently Amended) 
the rejection of claim 16 is incorporated 

Bade, Mulchandan, Hoff and Hall do not disclose 

■ displaying the symbolic information for particular regions of the source code in the fourth 
screen 

But Smith discloses 

■ displaying the symbolic information for particular regions of the source code in the fourth 
screen (col.4 lines 36-39 "a tuning program proceeds to analyze application code 
modules to identify critical regions called hotspots, and displays a graphical view of 
every hotspot in a module 

■ Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to combine teachings of Bade, Mulchandan, Hoff and Hall and 
further include displaying the symbolic information for particular regions of the source 
code in the fourth screen by the teachings of Smith in order to help the user to analyze the 
region. Once the region has been identified and analyzed, the program advises the user on 
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how to rewrite the program code to improve the performance of the overall application. 
(Smith, col.3 lines 4-9). 

Response to Arguments 
Applicant's arguments with respect to claims 1, 13, 16 and 18 have been considered but are moot 
in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Junchun Wu whose telephone number is 571-270-1250. The 
examiner can normally be reached on 8:00-17:00 M-F. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wei Zhen can be reached on 571-272-3708. The fax phone number for the 
organization where this application or proceeding is assigned is 571 -273-8300. 1 
Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be 
obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



JW 




